Substrate-dependent differences in U2AF requirement for splicing in adenovirus-infected cell extracts.
U2AF has been characterized as an essential splicing factor required for efficient recruitment of U2 small nuclear ribonucleoprotein to the 3'-splice site in a pre-mRNA. The U2AF65 subunit binds to the pyrimidine tract of the pre-mRNA, whereas the U2AF(35) subunit contacts the 3'-splice site AG. Here we show that U2AF35 appears to be completely dispensable for splicing in nuclear extracts prepared from adenovirus late-infected cells (Ad-NE). As a consequence, the viral IIIa and cellular IgM introns, which both have suboptimal 3'-splice sites and require U2AF35 for splicing in nuclear extracts from uninfected cells, are transformed to U2AF35-independent introns in Ad-NE. Furthermore, we present evidence that two parallel pathways of 3'-splice site recognition exist in Ad-NE. We show that the viral 52,55K intron, which has an extended pyrimidine tract, requires U2AF for activity in Ad-NE. In contrast, the IgM intron, which has a weak 3'-splice site sequence context, undergoes the first catalytic step of splicing in U2AF-depleted Ad-NE, suggesting that spliceosome assembly occurs through a novel U2AF-independent pathway in Ad-NE.